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RETROGRADE	TRANS-SYNAPTIC	VISUAL	PATHWAY	DEGENERATION	IN	MULTIPLE	
SCLEROSIS:	A	CASE	SERIES	
	
AHMED	TOOSY	
	
ABSTRACT	
	
This	commentary	discusses	a	case	series	which	demonstrates	likely	retro-grade	trans-synaptic	degeneration	of	
the	visual	pathway	in	MS.	
	
COMMENTARY	
	
Neurodegeneration	in	MS	is	an	important	determinant	of	the	accrual	of	clinical	disability.	Many	mechanisms	are	
thought	to	interact	and	contribute	to	this	phenomenon.1,2	There	has	been	recent	interest	in	MS	in	investigating	
trans-synaptic	degeneration.	The	visual	system,	in	principle	lends	itself	as	an	informative	model	to	study	this	
phenomenon	across	the	LGN	synapses.	
	
Most	 in	 vivo	 imaging	 studies	 in	 MS	 or	 CIS	 have	 performed	 cross-sectional	 analyses	 to	 infer	 trans-synaptic	
degeneration.3,4	Anterograde	trans-synaptic	degeneration	(occurring	from	anterior	to	posterior	visual	pathways)	
has	been	postulated	to	explain	optic	radiation	changes	found	in	isolated	optic	neuritis	and	MS.5–8	More	recently,	
longitudinal	studies	of	the	optic	radiations	after	optic	neuritis	have	confirmed	this	phenomenon	is	very	likely	to	
occur.9,10		Retrograde	trans-synaptic	degeneration	(direction	of	degeneration	from	posterior	to	anterior	visual	
pathways)	is	more	difficult	to	study	longitudinally,	but	cross-sectional	studies	provide	some	indirect	evidence	by	
demonstrating	associations	between	optic	radiation	lesion	volume	and	optic	nerve	OCT	retinal	nerve	fibre	layer	
thicknesses.5,7,11	
	
In	 this	 issue	 of	 MSJ,	 Al-Louzi	 et	 al	 provide	 interesting	 observations	 in	 six	 MS	 patients	 with	 predominantly	
unilateral	posterior	visual	pathway	lesions,	most	of	which	are	associated	with	homonymous	visual	field	defects.	
They	found	hemi-macular	reductions	in	GCIP	thickness	corresponding	topographically	to	the	field	defects	and	
presumed	causative	pathology.	Although	cross-sectional,	it	is	very	reasonable	to	infer	the	process	of	retrograde	
trans-synaptic	degeneration	affecting	the	GCIP	layer.	Interestingly	three	patients	had	MMP	within	the	INL.	This	
is	becoming	an	increasingly	recognized	finding	in	several	optic	nerve	disorders	although	its	pathophysiological	
significance	is	uncertain.12	This	case	series	adds	to	the	growing	body	of	evidence	supportive	of	retrograde	trans-
synaptic	degeneration	and	provides	further	insight	into	one	of	the	likely	causes	of	neurodegeneration	in	MS.		In	
the	clinical	setting,	if	available,	high	resolution	OCT	scanning,	being	relatively	inexpensive	and	convenient	for	
the	 patient,	 can	 help	 the	 neurologist	 to	 determine	 any	 secondary	 effects	 of	 focal	 pathology	 affecting	 the	
posterior	visual	pathways,	which	may	in	turn	help	to	inform	prognosis	for	the	patient.	There	are	some	caveats	
for	its	clinical	utility.	The	presence	of	OCT	thinning	related	to	previous	optic	neuritis	episodes	may	reduce	the	
sensitivity	 to	 detecting	 these	 changes.	 The	 temporal	 development	 of	 these	 changes	 is	 unknown	 after	 the	
retrogeniculate	insult	(appearance	of	optic	radiation	lesions),	requiring	londitudinal	studies	to	investigate	this	
aspect.	 It	 is	possible	that	 these	changes	are	more	 likely	 to	occur	with	more	severe	 involvement	of	 the	post-
synaptic	 pathways	 and	 they	 more	 detectable	 with	 unilateral	 or	 highly	 asymmetric	 posterior	 pathology.	
Nevertheless,	 this	 case	 series	 provides	 interesting	 insights	 in	 the	 complex	 mechanisms	 that	 underpin	
neurodegeneration	in	MS.	
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